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Abstract
Kistler Aerospace Corporation is building the K-1, the world’s first fully reusable aerospace vehicle.  By reusing each K-1
multiple times, Kistler plans to reduce the cost of access to space while providing a reliable launch on-demand capability to low-
earth orbit and beyond.
The K-1 is designed to carry a wide range of payloads to a variety of orbits.  Kistler and Astrium Ltd. (formerly Matra Marconi
Space UK) have initiated an effort to design reusable dispensers for multiple small payloads for use on the K-1.  One of these
dispensers may be used to deploy small satellites during the K-1’s flight test program.
Kistler is investigating the feasibility of flying dedicated, multiple small payload missions.  Such a mission may launch multiple
small payloads from a single customer or small payloads from different customers.  To facilitate ride-sharing opportunities,
Kistler may issue an Announcement of Opportunity for multiple small payloads to fly to a predetermined orbit at a
predetermined date.  The orbit would be selected to be compatible with the requirements of as many small payload customers as
possible.  To avoid expensive recurring costs, small payloads would make use of standard interfaces and verification plans
determined by Kistler.  Kistler may employ the services of a broker to coordinate integration of multiple customers.  If there is
sufficient demand, Kistler can schedule regular fixed “departures” for small payloads.  This would eliminate the need to match
small payloads with a compatible primary payload customer, increasing the number of access to space opportunities open to
small satellites.
Introduction
The cost of delivery to orbit is often greater than the cost of
manufacturing a satellite.  This is particularly true for small
satellite programs.  Measured on a cost per kilogram basis,
the cost of a ride on a small launch vehicle is generally more
expensive than the cost of launch on a larger vehicle.
Opportunities to ride as secondary payloads with a larger
satellite are therefore in great demand, but the need for
compatibility with the larger satellite’s orbital requirements
and schedule severely limits the available supply of such
pp rtunities.
Ridesharing opportunities are further restricted by the lack
of standard interfaces, envelopes, and verification plans for
small satellites.  In most cases, to accommodate a small
secondary payload, a significant amount of non-recurring
engineering and hardware development is required to
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develop and qualify a dispenser unique to the small
satellite.
An analogy can be drawn here to the passenger aviation
industry.  The procedure with which launch services are
purchased today is akin to practices in the charter aviation
industry.  Charters generally serve a single customer on a
per-flight basis, flying where that customer wants to go at a
requested time.  This may be a cost-effective solution for
large groups traveling together, or for large cargos, but for a
small group of travelers or for a single traveler, it is
prohibitively expensive.  To truly extend the analogy
between launch services and charter aviation, the charter
airline would destroy each airplane after completing the
revenue flight, as is the practice of expendable launch
vehicle providers.  These practices explain why access to
space is so costly.
To make aviation affordable to small groups of travelers,
airlines operate fixed routes with regularly scheduled
departures.  Flights are scheduled more frequently on
popular routes.  These departures are scheduled at specific
times well in advance of selling tickets for every seat on the
plane, and will fly even if they do not carry a full passenger
load.  Passengers sit in standard sized seats and limits are
placed on the weight and volume of their luggage.  Planes
operating on these routes are used thousands of times and
optimized for quick turnaround.  Travelers benefit from
frequent, low-cost service.  The average person could not
possibly afford to travel by air conveniently if all airlines
operated by charter only.
To vastly expand flight opportunities for small satellites
while reducing launch costs, the launch services industry
must move away from the charter aviation paradigm and
towards the paradigm of frequently scheduled airline routes.
This is not possible through use of expensive, single-use,
expendable launch vehicles, which are often built custom for
a specific mission, and must fly nearly a full payload to
recoup the cost of manufacture.  This may soon change,
however.
Kistler Aerospace Corporation is developing the K-1, the
world’s first fully reusable aerospace vehicle.  Each K-1 is
designed for reuse up to 100 times, with a minimum of
refurbishment required between flights.  By amortizing the
development costs of each vehicle over many flights,
Kistler plans to dramatically reduce the cost of access to
space.  Each vehicle is designed for a nine-day turnaround
between launches, enabling frequent, routine flight
opportunities.
Kistler has teamed with Astrium Ltd. (formerly Matra
Marconi Space UK) to develop reusable small payload
dispensers for the K-1. Astrium, the largest space systems
company in Europe and the third largest space systems
company in the world, manufactures the Ariane Structure
f r Auxiliary Payloads (ASAP) for the Ariane 4 and Ariane
5.  Astrium has designed a Multiple Payload Adapter
System (MPAS) for the K-1, designed to deploy small
satellites as secondary payloads or for dedicated small
satellite missions.
Kis l r is studying the feasibility of scheduling fixed
departures for dedicated small satellite missions to popular
orbits, a concept referred to here as, “Ticket-to-Orbit.”
Ra her than selling an entire launch to one customer, Kistler
(or a broker) may sell “seats” on the MPAS, enabling a
small satellite program to purchase a ride without the need
to canvas for a compatible primary payload.  The small
satellite would need to fit a standard interface and
mass/volume envelope, as well as undergo a verification
program to ensure non-interference with other payloads.
Kistl r would offer this launch with a standard set of
services on a low, fixed-price basis.  Non-standard services
would be offered for additional cost.  Kistler can offer these
services because the marginal launch cost of the reusable K-
1 is far below the marginal cost of an ELV with similar
payload capacity.
This paper first describes Kistler Aerospace Corporation
and the K-1 vehicle briefly.  It then describes Astrium’s
MPAS designs and discusses how Ticket-to-Orbit may
work.
Overview of Kistler Aerospace Corporation
Ki tler Aerospace Corporation was formed in 1993 by
Walter Kistler, the co-founder of Kistler-Morse
Corporation, and Bob Citron, the founder of SPACEHAB,
I c.  Since 1995, Kistler has been led by Chairman Robert
Wang and Chief Executive Officer Dr. George E. Mueller,
the former head of NASA’s Apollo Manned Space
Program.  Kistler Aerospace’s mission is to develop and
operate the world’s first fully reusable aerospace vehicles,
called the K-1, designed to service a wide range of space
missions.  Kistler is fabricating a fleet of fully reusable K-1
vehicles that will provide customers with reliable and
flexible launch capabilities at a competitive price.  Kistler is
an entirely commercial program with no government
funding.
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Under the current leadership of Robert Wang and Dr.
George E. Mueller, Kistler has assembled a team of
aerospace experts and space program managers to design
the K-1 vehicle and to manage the K-1 program. The design
team members have collectively guided most of America's
major space programs, including Redstone, Mercury,
Gemini, Saturn, Skylab, Apollo, the U.S. Space Shuttle and
the International Space Station. These experts also have
extensive commercial space program experience.
Kistler is leading the K-1 systems engineering and
integration through an integrated team composed of Kistler
and contractor personnel.  Each of Kistler Aerospace’s
contractors is a leader in its respective field of the aerospace
industry and has significant experience in the construction
of similar components.  This team consists of Lockheed
Martin Michoud Space Systems, Northrop Grumman
Corporation, Aerojet, Draper Laboratory, Honeywell, Irvin
Aerospace, Inc, and Oceaneering Thermal Systems.
The K-1 combines existing and tested propulsion
technology with advanced lightweight composite structures
to create a low-cost and reliable vehicle capable of delivering
a variety of payloads to a wide range of altitudes and
inclinations in LEO.  Kistler plans to build a fleet of K-1
vehicles with a large annual flight capacity at a list price of
$17 million per flight, significantly lower than the price of
xpendable launch vehicles with similar performance
capability.  The K-1 can also service payloads to
geosynchronous transfer orbit or geosynchronous orbit
with the addition of an “Active Dispenser.” Kistler believes
its use of existing technology and reusable modular
components will enable the K-1 to achieve an operating
cost not attainable by current expendable launch vehicle
providers.
The K-1 Vehicle
The K-1 reusable aerospace vehicle, shown in Figure 1,
has two stages.  The overall vehicle is 36.9 m (121 ft) long
d weighs 382,300 kg (841,000 lbs) at liftoff.  The first
stage, or Launch Assist Platform (LAP) is 18.3 m (60 ft)
long, 6.7 m (22 ft) in diameter, and weighs 250,500 kg
(551,000 lbs) at launch.  The second stage, or Orbital
Vehicle (OV) is 18.6 m (61 ft) long, has a cylindrical
diameter of 4.3 m (14 ft), and weighs 131,800 kg (290,000
lbs) fully-fueled.  Each stage carries its own suite of
redundant avionics and operates autonomously.
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Figure 1.  Profile of the K-1 Vehicle
Mission Profile
The LAP has three main engines utilizing LOX and
kerosene propellants.  Figure 2 shows a typical flight
profile for the K-1.
Following stage separation at approximately 43 km, the
LAP reorients itself and restarts its center engine to return
the stage to the launch site.  The LAP lands near the launch
site using parachutes and airbags.
